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Dear Mr. Frazier:
11.GP-A Plug and Abandonment Program
Your proposed HOP-A Plug and Abando nment Program, dated February 3, 1998,
subm itted by Mr. W illiam M. Rickard is approved. The Abandonment Pe rmi t for
HGP-A is attached.
Please noti fy the Department, in writing, o f the pro posed s tar t da te for abandonme nt
activities .
Should yo u ha ve any qu estions on th is matt er , please co ntac t M r. Andrew Monden ,
Chie f Eng ineer, in Hon olulu at 587-0230 .
A loha ,
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TO: Natural Energy Laboratory of Hawaii Authority
73-4460 Queen Kaahum anu ll wy.. # I0 I
Kailua-K ana. Hawaii 96740
Attn: Mr. James A. f razier
Executive Director
Phone: (808) 329-734 1
Your application, dated February 12. 1998. for a permit to abandon Geothermal Well
HGP-A, is approved.
Well Designation: i IGP-A
Location: TMK: 1-4-0 1:82
Leased to: Natural Energy Laboratory of Hawaii Authority
Operator: Natural Energy Laboratory of Hawaii Authorit y
Ground Elevation: 600 ft +/- Above Mean Sea Level
Total Measured Depth : 6,456 ft .
Approval is granted in accord ance with the Department's Administrati ve Rules. Chapter
13-183, li AR, and under the following conditions:
( I) All work shall be performed in acco rdance with your HGP-A Well Aband onment
Proposal. dated f ebruary 3. 1998. submitted by Mr. Wm. M. Rickard . PE. and letter dated
february 12. 1998. by Mr. James A. frazier. the Department' s Administrative Rules
(Chapter 13- 183 and 13-1 84. IIAR). and all other applicable federal. State. and County
Laws, ordinances. and regulations:
(2) The permitt ee. his successors and ass igns sha ll indemnify and hold the State of Hawaii
harmless from and agai nst any loss. liability. claim or dem and for property damage.
personal inju ry and death arising out of any act or omission of the permittee, assigns.
officers, employees, contr actors and agents under this permit or relating to or connected
with the granting of this permi t:
GEOTHERMAL WELL DRILLING PERMIT
I-fGP-A
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(3) Except for the surface plug, all cement used for the plugging operations shall contain a
high temperature resistant admix as set forth in Section 13-183 (a), I-IAR. In addition,
good quality, heavy drilling fluid shall be used to fill all portions of the well not plugged
with cement ;
(4) Subsequent to plugging and abandonment operations , the casing shall be cut off at least
six (G) feet below ground surface and all concrete cellars and other structures (e.g,
fencing) removed;
(5) The permittee shall obtain the Chairperson's approval prior to any changes to the
abandonment program;
(G) A history of the well and an as-abandoned diagram of the well shall be filed within sixty
(GO) days of the abandonment ;
(7) The permittee shall notify the Department , in writing, of the date of the start of work;
(8) This permit shall expire 365 days from the date of issuance .
fv-. Michael D. Wilson, ChairpersU Department of Land and Natura
MUR 9 IS98
Date of Issuance
c: Land Board Member
Hawaii County Planning Dept.
DBEDT
Dept. Of Ilealth
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February 12, 1998
The Honorable Michael D. Wilson, Chairperson
Board ofLand and Natural Resources
Kalanimoku Building
1151 Punchbowl Street
Honolulu, HI 96813
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SUBJECT: Request for approval of Resource Group's HGP-A Well :- )-...J
Abandonment Proposal dated February 3, 1998, fo~-ihe' geothermal
well at Puna, Hawaii, TMK: 1-4-01:82, ground elev~t!~n.600 ft ;±:.
depth 6,456 ft. :::. ' ':~ - - "'.;.
~ .,
,
~- .
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Dear Mr. Wilson:
We are submitting for your approval the Resource Group's HGP-A Well Abandonment Proposal,
dated February 3, 1998. The Natural Energy Laboratory ofHawaii Authority's (NELHA) board
of directors approved this proposal at a special board meeting on February 3, 1998. Director Dr.
Don Thomas was appointed to oversee the project. Eric Tanaka, DLNR Land Division in Hilo,
reviewed the plan and responded favorably to the NELHA board .
Attached is a copy of the plug and abandon plan and the Hawaii Geothermal Research Station
survey. The well is located on 4.1 acres ofland situated within the State Land Use Agricultural
District at Pohoiki, Puna, Hawaii.
We need your approval to proceed with our arrangements for CIP funding. We appreciate your
prompt attention to this matter . Please call ifyou need additional information .
Sincerely,
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c: Don Thomas, Ph.D. (w/o encl.)
Eric Tanaka, DLNR Land Division
~~a=;Frazi~_O
Executive Director
73-4460 Queen Kaahumanu Hwy., # 70 7•Kailua-Kana, Hawaii 96740
e-mail: nelha @ilhawaii.net Ph. (808) 329-7341 • Fax. (808) 326-3262 WebPage URL: http/ /bigisland.com/nelha
HGP-A Well Abandonment Proposal
Prepared for NELHA
by
Wm . M. Rickard , PE
Resource Group
PO Box 11898
Palm Desert, CA 92255
Wm . M. Rickard
Introduction
The HGP-A well was temporarily plugged in December 1994 in a manner that allowed
the cased well bore to be used while preventing Geothermal fluids from reaching
surface. Now the decision has been made to plug and abandon the well. In order to
meet the DLNR regulations for well abandonment, the temporary plug should be
removed from the well bore. Then the well bore through the geothermal producing
zones can be plugged . Any attempt to do so in 1994 would have been premature, as
plugging through the producing zones would have rendered the well useless for any
further scientific work in the productive interval.
The existing plug should be removed so that the well bore can be plugged through .the
producing zones. The casing above the geothermal zones will also have to be plugged
to complete the abandonment. The plug and abandonment program and cost estimate
provided here address this in a most cost effective manner. The options in the program
are such that the job can be let to bid by any qualified drilling contractor. The program
is flexible and requires a minimum of material and equipment not readily available in
Hawai i. The bid can be let on a turn key (firm fixed fee) basis , or on a time and
materials contract. The first will probably be more expensive on the surface but, if
problems are encountered during abandonment, the second has no upper limit on the
total cost to complete the abandonment. Also a turn key contract is easily administered
while a time and materials contract may require supervision and accounting that
NELHA is not prepared assume.
Bid Discussion
The contract to abandon the HGP-A well can be let two ways , as a turn key or a time
and materials contract. Both have advantages and disadvantages. The primary
advantage to the time and materials contract is that the cost to the operator is usually
lower than that of a turn key contract. There are several ways to bid time and material
contracts. The cost of time and materials contracts increases as the supervision and
accounting services provided by the operator decrease. The complexity of the less
expensive time and materials contracts and their open ended nature are their major
disadvantages. Turn key contracts are usually bid higher than time and materials
contracts, as the contractor assumes all of the risk. This up front cost is the major
drawback to turn key contracts. The advantages of turn key contracts are the ease of
administration and the fact that the contractor assumes all of the risk.
The cost estimate included here will cover the least complex of the time and materials
contract options . (The cost estimate is based on a daylight drilling operation.) This will
requ ire the operator to let two separate contracts , one to a geothermal drilling advisor,
to supervise the abandonment work, and one to a drilling contractor, to provide all of
the services required to complete the abandonment. Both are semi open ended and
each service supplied by the drilling contractor must be detailed in the bid documents.
This will require a detailed bid evaluation by the drilling advisor and the operator to
choose the drilling contractor. A turn key bid, based on the program included here , only
requires that the contractor be reputable and have the lowest bid. However, the lowest
turn key bid could easily be twice the amount of the cost estimate included here.
Program Discussion
The permit to abandon the HGP-A well must be obtained by the operator from the
Department of Land and Natural Resources (DLNR) . The Plug and Abandonment
Program presented here will be adequate to obtain approval for the abandonment from
DLNR. The contractor should be responsible for obtaining all other permits and
permission to use county water and the county water line during the abandonment
operations. The program is written based on daylight only operations. This will
somewhat simplify the permitting procedure. The services of the consultant must be
included here if the contract is let on a time and materials basis.
The location preparation should be performed and paid for by the contractor or a
subcontractor chosen and directed by the contractor. The contractor is the best judge
of what is required to rig up and work on the location. A walk through the well site with
the prospective bidders is highly recommended prior to accepting their bids. Detailed
information regarding the protective walls around the well should be provided to the
bidders at that time . The successful bidder will be responsible for removing and
disposing of the walls and the concrete cellar at the completion of the work .
The successful bidder must be able to supply a rig and associated equipment capable
of performing all work required to complete the abandonment. He will need to rent
some of the equipment that will be required . An example of this is the H2S monitoring
and safety equipment. He will also need sub-contractors, and expert help to assist with
some portions of the operations. Specifically, Halliburton to set and operate the EZSV
squeeze packer and a fishing tool company and tools (available Weatherford Interra) to
wash over the inflatable bridge plug set in 1994. These subcontracts are in the best
interest of both the operator and the contractor. The expert assistance helps to ensure
that the job is completed properly with the least amount of trouble.
It is also highly advisable to have an experienced geothermal technical advisor
available at all times, in case unexpected difficulties are encountered . The advisor will
also be able to interface with the operator, contractor and DLNR. The advisor and lor
the contractors supervisor must be proficient in well control operations. The advisor
should be supplied by the contractor if the bid is let on a turn key basis and, by the
operator if let on a time and materials basis. The advisor should also be respons ible for
supplying daily reports to the operator, if the bid is let on time and materials . The
contractor needs to supply daily reports to the operator, for DLNR, if the bid is turn key.
The contractor is responsible for the daily well site drilling record. The daily activities
logged in the field record , and signed by the driller on shift, the contractor and the
operators representative, is usually recognized as the only legal record of the daily
operations . Copies of this record need to be supplied to the operator by the contractor.
Cleaning out the cement and sand plugs in the casing should not be a complicated or
dangerous operation. The same is generally true for washing over the inflatable bridge
plug . However, due to the sensitive nature of the neighborhood where the HGP-A well
is located , detailed instructions are in the program to prevent any H2S gas from
escaping to the atmosphere. Even with these precautions, their are no guarantees.
When the objective of regaining contact (or communication) with the productive zones
is achieved , the possibility once more exists that geothermal fluids and gases can come
to the surface. The night watch is needed to ensure that the county water is flowing at
all times , to keep the well dead during this operation. The night watch man will no
longer be required as soon as the producing zones are plugged.
Cleaning out past the producing zones could easily become very complicated , time
consuming and expensive. The DLNR regulations indicate that it should be done,
therefore a good faith attempt should be made. If problems are encountered during this
operation, the attempt should be abandoned after communication has been established
with the productive zones. These zones can be plugged by setting a squeeze packer
and pumping cement into the well bore across the zones . This method will be used
even if the clean out is successful, to limit movement of the cement after it has been
placed across the productive zones. This is the simplest and quickest way to ensure
that the cement stays where it is placed across the zones.
Setting the EZSV squeeze packer is a routine operat ion. But, the clean out and casing
scraping operations above where the plug is to be set could be complicated. The
..casing should be scrapped prior to sett ing the packer and a second packer should be
on hand just in case. The squeeze packer will be used to place cement across the
productive zones by pumping cement through the packer into the well bore below the
packer. Then the valve in the packer will be closed , isolating the cement below the
packer from the open well bore above the packer, to keep the cement from migrating
from where it was placed .
The cement slurry used to plug the well bore across the production zones is a standard
geothermal cement that is mixed and pumped in a non-standard fashion . The use of
redi mix trucks and rig pumps for this operation eliminates the need to mobilize an oil
well cementing contractor and oil well cementing equipment from the mainland. This
provides a substantial savings in transportation, standby and service costs . The
volume of cement used is sufficient to fill the 8-1/2" open hole and the 7" casing below
the packer. This volume will effectively plug the well bore across the production zones .
The casing from the packer to surface will be plugged using cement, with mud spacers
between the cement plugs. The bottom plug will be over 900' in length and will be set
in three stages . This will reduce the always present risk of cementing the drill pipe in
the hole. This cement will be mixed and pumped using redi mix trucks and rig pumps
also. Subsequent cement plugs are very small and can be mixed on the rig. All of
these plugs will be set and the mud spacers placed using the balanced plug method .
The casing will be plugged meeting all the DLNR regulations for covering casing
perforations, laps and shoes . The jobs are.designed so that only water is returned to
surface , until the last of the mud and cement are placed at surface. This will minimize
the fluid handling requirements and reduce the amount of clean up required at the end
of the abandonment. DLNR will require that most of these plugs be tagged . This
requires some wa iting on cement time and should be scheduled to take best advantage
of the nightly rig shut down . '
The casing will be cut off 6' below ground level and a plate welded on the top to provide
an additional seal. The cellar will be removed and the location cleaned and leveled.
This task must be completed to the satisfaction of the owner.
A history of the abandonment operations must be submitted to DLNR within 60 days of
the completing the abandonment and a completion report must be submitted within six
months . This is the responsibility of the operator, however the contractor could be
asked to provide these items to the operator as part of the contract. Final payment
would not be made until the abandonment history and report have been provided to the
operator. Then they would then be available to the operator and could be submitted by
the operator to DLNR .
Time and Cost Discussion
The time estimates are based on daylight work only . This mode of operation is more
expensive in some cases and can save money in others. I used it here for two reasons .
First, the drilling contractors are used to working daylights only and therefore night
operations would be very inefficient. And second , permitting a night time operation is
very difficult and time consuming . Usually the permits , when granted, call for expensive
modifications plus noise and light restrictions. Also problems with the neighbors can be
minimized by not working at night. The estimated number of days required for each
operation are very accurate. Where there is a range of days , some will be on the low
side and some on the high side. Over all the work can be completed in less than 3
months.
The cost estimate is based on the higher number of days required to complete the rig
work . The actual number of days required will probably be lower and the cost will be
correspondingly reduced. The location costs are estimated on the high side. They can
only be correctly estimated after a rig is picked to do the work . This estimate should be
high enough to cover the actual cost. The cost for services are also based on the
maximum number of days that should be needed. All the other costs are estimated
using telephone quotes from service companies and contractors . They are the best
estimates that were available. A 15% contingency is standard for geothermal drill ing
operations.
Plug and Abandonment Program
1 Location Preparation
1.1 Obtain all permits required by the county and state prior to starting any work . A
permit from DLNR to plug and abandon the well also needs to be in hand prior to the
start of any work . Obtain permission to use county water.
1.2 Remove the concrete protective walls from around the well head and dispose of
the material in a manner acceptable to the County of Hawaii . The material is reinforced
concrete and should be non hazardous solid waste suitable for construction fill material.
1.3 Level the location as needed for a suitable drilling rig and associated equipment.
Prepare a lined pit or bury a tank for use as a sump during the operations. Set a
garbage bin on locat ion for sacks and general waste materials.
2 Move In a Drilling Rig and Associated Equipment
2.1 The drilling rig used must meet the following requirements and have the following
equipment.
2.1 .1 Rated capacity of 4,500' with 3-1/2" drill pipe and 6,500' with tubing .
2.1.2 Sufficient clearance under rotary beams to install double gate and annular
blowout prevention equipment (BOPE) on the well head above the master valve.
2.1 .3 Drill pipe and tubing if required , as indicated in 2.1.1, and drill collars
suitable for use inside of 7" casing .
2.1.4 Double gate BOPE rated to 3,000 psi test pressure with CSO and pipe
rams for all drill pipe or tubinq to be used and an annular BOPE.
2.1.5 A kelly cock for use at all times and a drill pipe safety valve available on
the rig floor for all drill pipe used .
2.1.6 Hydrogen Sulfide (H2S) monitoring equipment (with a 10 ppm alarm
setting).
2.1 .7 A cascade breathing air system or self contained breathing apparatus
(SCBA) for all crew members, a supervisor and two additional persons shall be
available at all times with at least two additional SCBA's available for rescue operations.
2.2 Rig up to begin work . Notify DLNR prior to starting operations, Geothermal
Compliance Specialist - Eric Tanaka , 974- 6210.
2.2.1 Extend the county water line to the rig storage tanks and the well head.
2.2.2 Remove the lubricator and nipple up BOPE on the 10"- Series 900 master
valve . Install kill line to well head with check valve in line. Test CSO and pipe rams to
1,000 psi. Function test annular preventer. Notify DLNR in time to witness the BOPE
testing .
2.2.3 The tool pusher and / or supervisor must be certified in H2S safety and be
proficient in well control operations. All crew members and any service personal
allowed on the rig floor must have at least 2 hours of H2S safety and breathing
apparatus usage instruction.
2.2.3 Hold a safety meeting , check the well head pressure and open the master
valve . The well bore was left full of water to surface the last time the well was worked
on. Check for flow and, if necessary, kill the well with water from surface.
2.2.4 Any changes to or deviation from the plug and abandonment program
must be approved be DLNR.
2.3 An experienced geothermal technical consultant (drilling supervisor or engineer)
will be in charge of all down hole operations. If well conditions dictate that changes are
required in the abandonment procedure or program, the consultant will be available to
discuss the changes with the operator, contractor and DLNR.
2.4 The setting depths, formulations and volumes of all plugs set shall be logged
daily on the well site drilling record . The volumes and density of all mud used to fill
portions of the hole not cemented shall logged daily on the well site drilling record.
3 Clean Out the Existing Plugs
3.1 Run in the hole (RIH) with a 6" bit and drill collars picking up pipe . Circulate at
900' intervals with caustic treated water to cool the well bore . The caustic will react with
any H2S that may be in the well bore fluid . RIH to the existing plug at 2,700'.
NOTE: All measurements are taken from rig floors during the 1979 and 1994
work overs.
3.2 Circulate and mix mud . Clean out the cement from 2,700' to 2,960' and the sand
to top of the bridge plug at 2,972'. Circulate the hole clean and pull out of the hole
(POH).
3.2.1 RIH with a 7" casing scraper and scrape to the top of the bridge plug.
Circulate hole clean and POH.
3.2.2 A night watch should be started at this point to ensure the county water
runs at all times to keep the well dead.
3.3 RIH with a 6" wash-over shoe with at least a 3' extension to the bridge plug and
circulate the hole clean.
3.4 Wash over the Baker inflatable bridge plug and RIH pushing the plug to the
expected obstruction at 4,300'. Wire line tools cannot pass 4,300'.
3.4.1 Expect to lose returns to surface while washing over the bridge plug." The
hydrostatic of the mud should prevent any flow to surface. The initial shut in well head
pressure was 450 psi and 1,000' of water provides 433 psi hydrostatic pressure.
3.4.2 Have sufficient water supply to continue wash over operations with out
returns. Be prepared to shut in the well if any gas migrates to surface.
3.4.3 Use county water through the line to the well head to keep water running
into the well bore at all times after returns have been lost.
3.4.4 Use the step 3.4.3 (above) and all sensible precautions to keep the well
dead and keep any gas from escaping from the well bore. Monitor the flow line and
flow nipple constantly for H2S while completing step 3.4.
3.4.5 If an obstruction is encountered before reaching 4,300' , do not attempt to
work through the obstruction with the wash-over shoe.
3.4.6 POH, chain out, in case the bridge plug is lodged in the wash over shoe.
3.5 Attempt to clean out to the junk left in the hole at 6,300'.
3.5.1 Keep the well dead with county water to the well head at all times.
3.5.2 RIH with a 5-3/4" concave bottom mill with smooth sides (no tungsten on
the 00).
3.5.3 Push any bridge plug junk down hole until a firm obstruction is
encountered or until the mill encounters the junk at 6,300'. POH.
3.5.4 RIH with 7" casing scraper and scrape casing past the point where the
EZSV squeeze packer will be set.
NOTE: Open communication with the production zones , believed to be at 3,950'
and 5,750' is the objective of steps 3.4 and 3.5. If unable to clean out inside of the
perforated casing to or below 3,144' (where the bridge plug was set during the 1979
work over), do not take additional risks cleaning out beyond that point. The 7" liner
below 3,144' is not cemented in place. Rotating for any length of time inside of the un-
cemented , perforated and hung liner is not recommended. Open communication with
the production zones can be assumed if pumping into the well at high rates doesn't
result in returns to surface. This indicates that the production zones are taking all the
fluid pumped and thus are in open communication with the surface.
4 Plug Across the Productive Zones
4.1 Run and set a Halliburton 7" EZSV squeeze packer with rotation at 3,000' plus
and pull out of the plug.
4.1.1 Keep the well dead with county water to the well head at all times until the
plug is ready to be set.
4.1.2 Fill the annulus above the EZSV with water and observe water level to
ensure that the packer doesn't leak.
4.1.3 Stab into the EZSV and open sliding sleeve valve . Pump water through
the plug to establish an injection rate.
4.2 Pump 1200 cubic feet (CF) cement slurry through the EZSV to fill the 8-1/2" hole
and 7" casing below the plug.
4.2.1 Use Hawaii cement with 40% by weight Silica Flour (SF) and 0.5% CFR-3
friction reducer, mixed with 6.8 gallons water per sack of cement to yield 1.62 CF slurry
per sack of cement. Notify DLNR in time to witness the EZSV packer setting and
cement pumping .
NOTE: The friction reducer does not have to be CFR-3 . Other friction reducers
are commercially available that will reduce the pumping friction and slightly retard the
cement setting time. Alternatives to CFR-3 wil l have to be approved prior to use.
4.2.2 Have the dry cement blend delivered to location in redi mix trucks. This
requires 4 trucks with 186 sacks Hawaii cement with 7,000 pounds of silica flour
blended in each (24,500 pounds per load) and 1250 gallons of water with 19 gallons
CFR-3L friction reducer on location for each truck (a total of 120 barrels water and 76
gallons of CFR-3L) .
4.2.3 Use the rig pumps to pump the slurry through the drill pipe and the EZSV.
Begin pumping as soon as the first redi mix truck of slurry has been mixed on location.
4.2.4 Pump continuously until the pump pressure begins to increase or all
cement has been pumped. Displace the cement out of the drill pipe with water as soon
as a pump pressure increase is noted or the entire volume of cement has been
pumped .
4.2.5 Stab out of the EZSV, closing the sliding sleeve and sealing the bottom of
the hole. Circulate bottoms up to clear any excess cement out of the hole. Dump any
excess mixed cement into the sump.
4.2.6 POH. Lay down EZSV setting tool. Fill hole and observe fluid level.
4.2.7 The night watch can be discontinued at this point as geothermal fluid's are
once more effectively prevented from reaching surface.
NOTE: This volume of cement slurry will fill the well bore below the EZSV and
cover 100' above and below the inferred prod uction zones at 3950' and 5750' . If the
pressure increases while pumping , it is an indication that the cement is 'squeezing' off
in the well bore and creating an effective seal in any open production zones. Stabbing
out of the EZSV and closing the sliding valve provides a pressure seal to prevent the
cement slurry below the EZSV from moving in the well bore.
5 Plug the Casing to Surface
5.1 Set bottom the plug as follows . RIH with open ended drill pipe (OEDP) to top of
EZSV at 3,000'+ and circulate bottoms up to cool the well bore.
5.1.1 Have one redi mix truck with 150 sacks of Hawaii cement and 40% SF dry
blend delivered to location and 1,000 gallons water with 15 gallons CFR-3L on location .
5.1.2 Mix the cement to yield a 1.62 CF per sack slurry on location and pump
70 CF cement slurry as a balanced plug displacing with water. POH 10 joints drill pipe
and displace a second 70 CF balanced plug . POH 10 more joints and set the last 70
CF balanced plug. POH 12 joints and circulate the hole clean .
5.1.3 POH and lay down excess drill pipe . Wait on cement (WOC) 8 hours.
5.1.4 Notify DLNR while WOC to witness the plug tag. RIH and tag the top of
the cement. Calculated cement top at 2,055' .
NOTE: These cement plugs cover from below the perforations at 2963', across
the 7" liner lap at 2,921', the perforations at 2,530' , both 7" DV collars , the 9-5/8" shoe,
the original 7" liner lap and the possible bad spot in the 9-5/8" casing at 2147'.
5.2 Set plugs to surface as follows . Start with OEDP just above the bottom plug .
5.2.1 Mix mud. Add 100 pounds lime slowly to 100 barrels water and then
slowly mix 21 sacks (2100 pounds) bentonite. This yields a viscous drilling mud with a
density of over 9.0 pounds per gallon (ppg) . Add 10 pounds of sugar to the mud to
retard the set of any cement that the mud may circulated up around the drill pipe .
5.2.2 Notify DLNR in time to witness the placing the mud and the plug sett ing.
5.2.3 Displace 225 CF of the 9.0 ppg mud as a balanced plug from just above
the bottom cement plug and POH to about 1050' laying down excess drill pipe .
5.2.4 Pump 35 CF of Hawaii cement with 40% SF mixed at 1.62 yield as a
balanced plug, displaced with water, to cover the 13-3/8" shoe. POH 5 joints drill pipe.
5.2.5 Pump 140 CF of 9.0 ppg mud and lay down excess drill pipe to 450'.
5.2.6 Pump 35 CF of Hawaii cement with 40% SF mixed at 1.62 yield as a
balanced plug , displaced with water, to cover the 20" shoe. POH 5 joints drill pipe .
5.2.7 Pump 65 CF of 9.0 ppg mud and lay down all but 3 joints drill pipe .
5.2.8 Pump Hawaii cement with 40% SF mixed at 1.62 yield until cement
returns to surface. Do not displace! Lay down drill pipe and wash out BOPE .
NOTE: The volumes of the cement plugs required in steps 5.2.4, 5.2.6 and 5.2.8
are such that they can easily be mixed in the rig mud tanks . About 50 CF (less than 9
barrels) of slurry needs to be mixed to ensure that 35 CF will be pumped . This will
require 31 sacks Hawaii cement and 12,000 pounds SF mixed with 210 gallons water
and 3 gallons CFR-3L. The rig mixing equipment must have a good centrifugal pump
. and hopper and the mixing tank size should be no larger than 30 barrels .
6 Abandon the Well Site and Location
6.1 Nipple down BOPE. Cut off cas ing head and remove well head equipment. Rig
down and move out.
6.2 Remove cellar and cut off all casing at least 6' below ground level. Fill any open
annuli and the 7" casing with cement, if the cement tops are not at surface. Weld a
plate on top of the casing to provide an additional surface seal and back fill the cellar.
6.3 Haul off and dispose of excess water. (The water is all non potable 'gray' waste.)
6.4 Clean the sump and dispose of the solid waste at a dump site . (It will be a slurry
of drilled cement, excess cement and hydrated bentonite with a minor amount of lime.)
Back fill sump.
6.5 Clean and level location and remove garbage bin. Dispose of well head
equipment as directed by NELHA.
6.6 A daily history of the plug and abandonment operations shall be submitted no
later than one week after completion of the abandonment work to the operator for
DLNR. Copies of the daily well site drilling record will accompany the history for the
operators records and submission to DLNR. Copies of the daily report will be provided
for the operators records . A completion report will be submitted no later than two
weeks after completion of the abandonment work to the operator for DLNR. These
conditions must be met before final payment will be made.
Schedule and Time Estimate
Step Duration Description
A 4 weeks Send out RFQ, evaluate bids and award contract.
B 3 weeks Mobilize materials and equ ipment from the mainland.
1.1 Null Acquire permits , 1 week, performed concurrently with 'B' above .
1.2-4 Null Prepare location, 2 weeks, performed concurrently with 'B'.
C 1 week Rig mobilization and delivery of equipment to locat ion.
2 3 days Move in and rig up. Nipple up BOPE . Hold safety meeting.
3 3-5 days Clean out existing plugs and wash over bridge plug.
4 2-3 days Set EZSV squeeze packer and plug production zones.
5 3-5 days Plug back to surface with cement and mud space rs.
6.1 2 days Remove surface equipment, rig down and move out.
6.2-5 1 week Cut casing 6' BGL, clean and leve/location.
6.6 1 week Submit history. Demobilize rig and equipment.
The total of 10 weeks and 13 to 18 days is less than 3 months from request for quote to
completion of the abandonment, including submission of the history.
The drilling rig will be on day rate 12 to 17 days from step 2.2 throng step 6.1.
Personnel Time Estimates
The geothermal consultant will be needed for 10 to 15 days to cover Step 2.2.2 though
Step 5.2.8.
The fishing tool man will be required for 3 to 5 days to complete step 3.
The Halliburton serviceman will be required for 2 to 3 days to complete step 4.
The night watch will be required for 4 to 6 days to complete steps 3.3 through 4.2.
HGP-A Plug and Abandonment Cost Estimate
Preliminary expenses 15,000
Shipping from the mainland 10,000
Cement materials 4,000
H2S safety equipment 3,000
Fishing tools 1,500
Halliburton equipment 1.500
Preparing and submitting permits 5,000
Contractors overhead 4,000
Fees 1,000
Location preparation 24,900
Equipment mobilization 3,000
Operated equipment 15,300
Track hoe 1 week 5,100
Bull dozer 1 week 5,100
Grader 1 week 5,100
Trucking 1 week 3,600
Equipment demobilization 3,000
Rig mobilization - Flat rate mobilization 40,000
Rig day rate 88,000
17 days at 10 hours per day average =
170 hours at $500 per hour 85,000
Night watch for 6 days 3,000
Bits and tools 8,000
6" bit 3,000
5-3/4" mill 3,000
Miscellaneous other 2,000
Fishing tools and serviceman 20,100
6" wash-over shoe 2,800
6" drive sub and 3' extension 1,700
Jars and crossover subs 3,500
Fisherman 12,100
Transportation 1600
Travel time , two days 2,200
Standby time , 3 days 3,300
Fishing operations 2,200
Per diem 2,800
Halliburton EZSV and services 21,000
EZSV squeeze packer 2,600
Setting tool 900
Service man 17,500
Two days travel 4,800
Two days stand by 4,800
Two days service 4,800
Per diem 1,500
Transportation 1,600
Cement, additives and services 41,000
Cement 14,400
Additives 18,600
Silica Flour 13,800
Friction Reducer 4,800
Services 8,000
Cutting and blending 5,000
Redi mix trucking 3,000
Other costs 26 ,000
Mud - 350 barrels 1,800
80 sacks bentonite 900
Other materials 900
Consultant 18,200
15 days consulting 12,000
2 days travel 1,600
Per diem 1,400
Transportation 1,600
20 hours paper work 1,600
Welding 6,000
Cut off casing 1,200
4 days miscellaneous 4,800
Location clean up 22,400
Equipment mobilization and demobilization 4,000
Operated equipment 10,200
Track hoe - 1 week 5,100
Grader - 1 week 5,100
Trucking - two trucks for 1 week 7,200
Rig demobilization - Flat rate demobilization 20,000
Contingency 15%, sub total =$326,800 and 15% is 49 ,000
Total Estimated Cost $375,800
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PROPOSED HAWAII GEOTHERMAL RESEARCH STATION
Kapoho. Puna, Island of Hawaii, Hawaii
Being portion of L.P. B177 and R.P. 4497,
L.C.Aw. 8559, Apana 5 to C. Kanaina
Beginning at the south corner of this parcel of land, the west
corner of Lot 1, Lanipuna Gardens, Increment 1 (File Plan 1340) and on the
north side of Pohoiki Road, the coordinates of said point of beginning
referred to Government Survey Triangulation Station "KALIU" being 7085.68
feet North and 8986.84 feet East, thence running by azimuths measured
clockwise from True South:-
1. 105 0 10' 198.02 feet along the north side of Pohoiki Road;
2. Thence along the north side of POhbiki Road on a curve to the right
with a radius of 265.00 feet. the
chord azimuth and distance being:
132 0 37' 244.32 feet;
3. 160 0 04'
4. 253 0 10'
5. 343 0 10'
27.15 feet along the easterly side of Pohoiki ROnd;
610.52 feet along the remainder of L~P. 8177 and
R.P. 4497, L.C.Aw. 8559. Apana 5 to C.
Kanaina;
342.45 feet along the remainder of L.P. 8177 and
R.P. 4497, L.C.Aw. 8559. Apana 5 to C.
Kanaina;
6. .73 0 10' 316.93 feet along Lot I, LanipUna Gardens, Increment 1
(File Plan 1340) to the point of begin-
ning and containing an AREA OF 4.100 ACRES.
Subject, however, to a .20-ft. Road Easement over and across the
above-described parcel of land, as shown on plan attached hereto and m~de
a part hereof and more particularly described as follows:
-1-
EXHtBIT "A"
C .S .F. No. 18,161
0012967 pc727
November 10, 1977
Beginning at the south corner of this easement, being also
the initial point of the above-described parcel of land , thence running
by azimuths measured clockwise from True South:-
1. 105 0 10" 37.74 feet along the north side of Pohoiki Road;
2. 2530 10' 348 .94 feet;
3. 343 0 10' 20.00 feet along the remainder of L.P . 8177 and
R.P. 4497, L.C .Aw. 8559, Apana 5 to C.
Kanaina; -,
4. 316.93 feet along Lot 1, Lanipuna Gardens, Increment 1
(File Plan 1340) to the point of begin-
ning and containing an AREA OF 0.153 ACRE .
SURVEY DIVISION
DEPARTMENT OF ACCOUNTING AND GENERAL SERVICES
STATE OF HAWAII
~dffiz=:&
Iehiro Sakamoto
Land Surveyor
ac
Compiled from field survey
by R. Kuba and Govt .
Survey Records.
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